Introduction
Polar Mesospheric Summer Echoes (PMSE) are strong radar echoes commonly observed by VHF MST radars from thin layers in the 80-90 km altitude interval at high latitudes during summer. These radars detect echoes from refractive index fluctuatii•ns due to density, temperature, humidity, electron density variations, turbulence and air mass mixing [Cho and Kelly, 1993; Cho and ROttger, 1997] . Most turbulence in the mesosphere is believed to be produced by breaking of saturated tides and gravity waves, and the two main production mechanisms are thought to be through dynamical or convective instability [Fritts et al., 1988] . Recent studies verified the relationships between waves, tidal components and PMSE, but their interpretation varies from wave-induced temperature changes [Raster, 1995 For these observations ESRAD was operated in a spaced antenna mode [Briggs, 1984] . components. Due to unavoidable gaps in the data series, a harmonic fitting procedure has been applied.
Tidal winds and vertical wind shear
The analysis reveals the existence of the diurnal, semidiurnal and terdiurnal tides for all three cases. In Figure 3 we present the combined mean, 8-h, 12-h and 24-h wind components found using the harmonic fitting. than 40 km, and they move with the same phase trace velocity as simultaneously observed gravity waves. It has been suggested that these turbulent cells are generated by a KelvinHelmholtz mechanism. Hence, they are expected to be observed in the regions of strong wind shear.
There remains much work to be done in this area, and we are investigating some of the above mentioned effects on the temporal variability of our data. Nevertheless we can already conclude from our observations that the daily variation of the echoes for these days is not determined by large scale wind shear producing turbulence, and wind shear seems not to be a necessary precondition for PMSE. 
